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The present study investigated the developitient of the
 
: EEG in the awake gerbii;:(Meriones unguiculatus). Sixteen
 
gerbils, froiti five differeht litters, were used,
 
EEGs were recorded oh each subject/ from birth to
 
thirty days of age, using a bipolar scalp electrode,arrahge­
ment. Each of the EEGs was scored for amplitude in microvolts
 
and freguency in cycles per second. Behavioral and morpholo­
gieal measurements were also taken on each day.
 
Four ranges of voltage U-10^(V, 11-20aV, 21-30yL(V, and
 
31+^^y) and four ranges of frequency (delta, 1-4 cps- theta,
 
4-8 cps; alpha, 8-12 Cps; arid beta, aboye l2 cps) were analy
 
zed independently: for treatment effects across days.
 
There were SigriifiGant across days for all
 
ranges of yoltage; and ;for the frequency ranges of delta, alpha,
 
and beta. ; There were significant.differences between subjects
 
for 1-lO^i^y, ll-20^iny, and for the theta frequency rangei
 
There were no apparent fi^equency development trends, : :
 
although there wej^e significant frequency changes across days.
 
The proportion of freguericies remained relatively constant
 
across days. Voltage did vary systematically over time; with
 
low voltage (1-10 V) predominating from day 1 to day 24, and
 
higher voltage (above 10 V)"predbminant from day 24 to day 30.
 
These results indicated that the EEG of the gerbil is adult-

like at birth, in contrast to Other altricial species. •
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, .. ' '' ;^introduct:1oN'''
 
of any newborn mammal is neitber struct
 
urally or functionally developed at birth- Many studies have
 
deraonstrated postnatal maturation prpcesses in tbe cerebral
 
cortex (Fox;: i9:64n Altman, 1970; and Jap^son, 1963) and this
 
neural immaturity of the newborn may be refleeted in the EEG
 
(Himwich, 1970) at®i certain similarities in the sequence
 
Of EEG pattern development among mammalian species, although
 
considerable individual differences in the rate of attainment
 
and development of various landmarks exist (Kleram, 1969). These
 
landmarks may be attained early in fetal life, as in the guinea
 
pig (Rosen, 1971) or during the perinatal period, as in the
 
dog (Fox, 1964), cat (Petersen, DiPerri, and Himwich, 1964),
 
:,and^^Tat':(Grain,.'..,1952|, r.--; --'
 
E appearance, is of low
 
freguency and of very low yoltage and tends to occur in bursts
 
with intervening periods of electrical Silence or isoelectric
 
activity (Himwich, 1970), intenhemispheric synchrony is
 
lacking (Kleirini, 1969), but continuity of electrical activity
 
develops early, accompanied by a gradual increase ip yoltage.
 
Some low voltage fast activity, vlargely superimposed on the
 
; slow waves, appears sopn after birth- f
 
There are certain developmental trends in the postnatal
 
EEGs, of the mamraals sp far studied^ that my be enumerated:
 
low frequency (1-4 Ops, delta) activity becomes less
 
abundant with increasing age; (2) the frequency of rhythmic
 
activity during wakefulricss 'incteaises with age; (3) inter-

hemispheric syrichrony increases, with age; (4) voltage, increases
 
during infancy and then^declines somewhat to maturity; and (5)
 
sleep patterns are better defined with age (Himwich, 1970).
 
It has further been noted that EEG development seems to proceed
 
more in a stepwise, thanifn a gradually progressive fashion,
 
at least in human infants (Ellingson, 1958), mice (Kobyashi,
 
Inman, Burio, and Himwich, 1963), and dogs (Pampiglione, 1960).
 
Table 1 compares the EEG development in various mammals,
 
and many interspecies similarities are emphasized, such as the
 
onset of: (1) EEG activity; (2) isoelectric activity; (3)
 
sustained rhythmic activity; (4) dominant rhythm; (5) bilateral
 
synchrony; (6) sleep/arousal djifferentiatioh; (7) spindling;
 
(8) mature sleep patterns; (9) EEG sensory arousal; and (10)
 
mature EEG. However, there are also some important interspecies
 
differences, that should be noted; (1) there are impressive ,
 
differences in maturity of EEG patterns at birth; (2) there
 
appears to be no relationship between EEG patterns at birth,
 
and their subsequent development, corresponding to the time at
 
which birth occurs; and (3) dominant frequency patterns and
 
voltages vary across species (Himwich, 1970).
 
The gerbil (Meriones unq.uiculatus) is a relatively new
 
research animal, Qngoing brain research includes the study
 
of seizure disorders in gerbils (Kaplan and Miezejeski, 1972),
 
reactivity in the hippocampectomized gerbil (Ireland and
 
Isaacson, 1968), and the effects of ischemia on the gerhil
 
retina (Levine and Payan, 1966). Little is known about the
 
electroencephalographic development of the gerbil, and the
 
purpose of this research is to extend the knowledge of the
 
developmental aspect of the EEG to this species, so that other
 
brain research may become more meaningful.
 
TABLE 1
 
A Phylogenetic Comparison of EEC Development in Mammals
 
Developmental Landmark
 
Onset of EEG activity
 
Isoelectrie activity
 
Sustained rkythmic activity
 
Dominant rhythm appears
 
Bilateral synchrony appears
 
Sleep/arousa1
 
Differentiatipn
 
Splinding appears
 
Mature sleep patterns
 
EEG senspry arousal
 
Mature EEG
 
Human
 
birth or prenatallyv
 
Ellingspn (1958)
 
before 238 days gestation
 
Rosen and Scibetta (1969)
 
after 3 months
 
Brazier (1968)
 
■birth.; :,/.,;. ; 
Ellingspn (1958) 
birth
 
Ellingson (1958)
 
birth pr shortly after
 
Ellingson (1958)
 
prenatally

Rosen and Scibetta (i969)
 
12-13 years
 
Himwich (1970)
 
Monkey 
before 112 days gestation
 
Robert de Ramirez de Arellano (1961)
 
2-3 weeks 
Robert de Ramirez de Arellano (1961) 
2-3 -weeks ■ ■ : 
Robert de Ramirez de Arellano (1961) 
birth ; 
Caveness (1961) -
birth 
Caveness (1962) 
24 months 
Robert de Ramirez de Arellano (1961) 
TABLE 1 Continued
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A Phylogenetic Comparison of EEGPevelopment in Mammals
 
Developmental Landmark
 
Onset of BEG actiyity
 
IsoelectriG activity
 
Sustained rhythmic activity
 
Dominant;rhythm /appears
 
Bilateral'synchrony .appeals
 
Differentiation •
 
Spindling appears
 
Mature sleep patterns
 
EEG sensory arousal
 
Mature EEG
 
Dog' V -'
 
-birth.
 
Himwich (1970)
 
birth
 
Charles and Fuller (1956)
 
1-3 weeks^
 
Di Perri, Himwich, &
 
Petersen (1964)
 
2-3 weeks
 
Pampiglione (1960)
 
1-6 months
 
Himwich (1970)
 
Cat
 
birth."
 
Petersen, Di Perri, & Himwich (1964)
 
shortly after birth
 
Himwich (1970)
 
2-3 weeks
 
Valatx, Jouvet, & Jouvet (1964)
 
6-8 days
 
Marley and Key (1963)
 
2-3 months
 
Shimizu and Himwich (1968)
 
9-15 days
 
Marley and Key (1968)
 
3-5 weeks "/
 
Scheibel (1962)
 
TABLE 1 Continued
 
A Phyiogenetic cdmparispn Of EEG Development in Mammals
 
Developmental landmark
 
Onset of EEG aotivity
 
Isoelectric activity
 
Sustained rhythmic activity
 
Dominant rhythm appears
 
Bilateral synchrony appears
 
Sleep/arousal
 
Differentiation
 
Splindling appears
 
Mature sleep patterns
 
EEG sensory arousal
 
Mature EEG
 
Rabbit
 
birth or prenatally
 
Petersen, Di Perri, &
 
Himwich (1964)
 
before week
 
Petersen et> al. (1964)
 
after 1 week
 
Petersen et.al. (1964)
 
after 4 days
 
Shimizu and Himwich (1968)
 
10-15 days
 
Schade (1959)
 
30 days
 
Shimizu & Himwich (1968)
 
8-17 days
 
Petersen et.al. (1964)
 
after 30 days
 
Shimizu & Himwich (1968)
 
Guinea Pig
 
46-48 days gestation
 
Flexner, Tyler, & Gallant (1950)
 
40-46 days gestation
 
Jasper, Bridgmen, & Carmichael (1937)
 
54-56 days gestation •
 
Jasper et.al. (1937)
 
birth
 
Rosen (197i)
 
55 days gestation
 
Rosen (1971)
 
65-66 days gestation
 
Jasper et.al, (1937)
 
  
 
TABLE 1 Continued
 
A Phylogenetic Comparison of EEG Develppment in Mammals
 
Developrriental Landmark	 Hamster ; Rat, ■ 
■ :■ ■ : ■ ' ' ■. ■ ' . ■ ■ ■ ' ■ ' ■ 
Onset of EEG activity 2-3 days 1-2 days 
Callison, Himwich, & Turner Crain (1952) 
(1973) 
Isoelectric activity 1-5 days 1-5 days 
Callison et.al, (1973) Deza and Eidelherg (1957) 
Sustained rhythmic activity	 day 5 5-6 days ' 
Callison et,al, (1973) Deza and EidelhOrg (1967) 
Dominant rhythm appears	 day 15 
Callison et.al. (1973) 
Bilateral synchrony appears ;	 day 13 
Callison et.al. (1973) 
Sleep/arousal day 7
 
Differentiation Callison et.al. (1973)
 
Spindling appears	 Y,'——-™Y. . 
Mature sleep patterns ;■ 	 ■;— . ; - - y. 
^ —n- —r —r —n t»ntEEG sensory arousal	 5-14 days 
Himwich (1970) 
Mature EEG 'day 15 day 21
 
Callison et.al. Deza and Eidelberg (1967)
 
METHODS
 
Subjects
 
The subjects were 16 gerbils from five different
 
litters. Litter size ranged from two to five subjects. A
 
total of 24 gerbils were born, but eight died at various
 
ages. The major cause of subject mortality was thought to
 
be trauma of handling young animals so soon after birth, and
 
the resulting agitation of the mothers.
 
Apparatus
 
A six-channel Physiograph P6-B (Narco-Bio-Systems)
 
was used in conjunction with a biofeedback unit for selective
 
filtering (1-13 cps and 4-8 cps) and amplification. EEC re
 
cordings were taken from the animals within a small Faraday
 
box located near the recording apparatus. A bipolar electrode
 
arrangement was used in conjunction with lead disk electrodes
 
)
 
(1.5 mm. in diameter) attached to shielded, insulated, 26 gauge
 
wires. The electrodes were attached to the scalp with adhesive
 
tape. An electrolyte cream (Redux) was also used to improve
 
the electrode contact. With the appearance of body hair at
 
day 5, it was necessary to clear the scalp with a depilatory
 
to facilitate electrode contact. Placement of the electrodes
 
was over the right and left occipital region within 1 mm, of
 
the anterior sagital crest,. The electrode separation was
 
approximately 2 mm. The subjects were loosely wrapped in
 
Gotten gauze for each rec session, to control for move­
ment artifact,
 
Procedure ^ 	 .
 
EEGs were recorded on awake subjects from birth to
 
thirty days of age, according to the following schedule:
 
from day 1 EEGs were recorded every other day, uhtil day 15;
 
from day 15 through day 30, EEGs were recorded every third
 
day/ EEG recordings were takeri between 8 a^M, and 12 noon
 
on each,rec9^^i'^9 4^y• It was believed that this type of sche
 
dule niinimized subject:mortality due to excessive handling of
 
■ the^;newborn-.gerbilsv:..:. • 
Two minutes of EEG were sampled approximately eyery
 
12 seconds from the total recording bime of each session, which
 
varied between ten and twenty minutes in length. Each second
 
of the sampled time was scored for amplitude in microvolts
 
and frequency in cycles per second. If physiological changes
 
occurred in the subjects, sessions were terminated.; For ex
 
ample, sessions were terminated if heart ratei and respiration
 
:declined. ;
 
Day 30 was selected as the last recording day because
 
the gerbils are physically mature at this age (Schwentker,
 
■1953).	 in order to defins the degree of physical maturity, 
morphological measurements were made on each recording day. 
These were body weight, body length, skull length, and skull 
width. The time of eye and ear tpening, in addition to the 
10 
time of appearance of first body hair and mature fur, was
 
also record.ed. As a further index of physical maturity,,
 
behavipfal dbservations were made on each subject in the
 
home cag® without interference from the experimentor. These
 
were: (1) first vocalizations; (2) stimulus-abound vocaliza­
tions in response to stimulation from mother and/or litter-^
 
mates; (3) crawling; (4) walking; (5) righting when turned
 
by mother and/or litter-mates; (5) visual and auditory fix
 
ation of mother and/or litter-mates' movements; and (8) vis
 
ual and auditory sta.rtle reactions to suddenjriovements by
 
mother and/or litter-mates within the home cage.
 
Analysis of EES Measures .
 
All measures were analyzed by means of a randomized
 
block design, I®-13 (Kirh/ l^^^^ , with repeated measures.
 
Each of the four ranges Of; voltage (l-10/(y, ll-20/(V, 21-36/1^,
 
and 31+/|y) and each of the four rdnges of f^®gnency (delta,
 
1-4 cps; theta, 4-8 cps; alpha,' 8-12 cps; and beta, above 12
 
cps) were analyzed separately.
 
RESULTS
 
Electroencephalography
 
Separate analyses of variance were computed for each
 
of the four ranges of voltage and each o£ the four ranges of
 
frequency (see tables 2-9), Significant treatment effects
 
over days were found for all ranges of voltage: 1-10/tV (P=12.45;
 
df 12, 180? £<.01), 11-20^.(V (F=7.52? df 12, 180? £<,01), 21-30/^V
 
(F=7.37? df 12, 180; £<.01) and 31+yuV (F=3.89? df 12, 180? £<.01),
 
There were significant subject effects for the voltage ranges
 
of 1-10/<.V (F=2,51? df 15, 180? _£<.01) and 11-20/iV (F=3.25? df
 
15, 180? £<(.01). Significant treatment effects over days
 
were found for three of the four ranges of frequency: delta
 
(F=2:i9? df 12, 180? P<,05), alpha (F=1.94? df 12, 180? p<;.05),
 
and beta (^=5.83? df 12, 180? 01)? although no significant
 
subject effects were found for these frequencies: delta (E^=
 
1.46? df 15, 180? £>.05), alpha (F=l.73? df 15, 180? £>,05),
 
and beta (jF=0,99? df 15, 180; £>.05). There was no significant
 
treatment effect over days for theta (F^=0.90? df 12, 180; £>.05),
 
although there was a significaht subject effect (5^=6.15? df 15,
 
180? £<.01).
 
A mixture of voltages was evident at birth, and these
 
voltages varied systematically over time (see figures 1-4),
 
while resistance remained constant across days. For the first
 
two weeks after birth, the percentage of low voltage (I-IO/^V)
 
increased from a mean of 32% at day 1, to a mean of 82% at
 
12
 
flay 13. At day 15 the percdntage of loW voltage (1-lO^V)
 
had decreased to a meah of 72% and by day 30, the perGentage ,
 
of low voltage (l-10^i;V) was a mean 23% of the total EEG.
 
The mean percentage of ll-2.0;\V was 49% at day 1, deereased
 
to a mean Of less than 1% at day 11, and InGreased to a mean
 
of 44% at day 30, The higher voltages (21-30^V and 31+^^/)
 
formed a small percentage of the total EEG from day 1 to day
 
21, At day 24, however, 2l-30^V comprised a mean 33% of the
 
total EEG and 3l+^V comprised a mean 12% of the total EEG.
 
By day 30, the higher voltages deGreased to a mean percentage
 
of 29% for 21-3OyLtV and 4% for 31+^ny, of the total EEG,
 
Frequency, (delta, theta, alpha, and beta) :in contrast
 
to voltage, did not appear to vary systematically over time,
 
(see figures 5-8), even though there were significant differ
 
ences. All frequencies were present on all aampled days, and
 
in roughly the same proportibns, Mean pebGentages of each of
 
the frequencies for the total time period (i--30 days), are 8%
 
for delta, 39% for theta, 28% for alpha, and 25% for beta.
 
MOfphology and Behavior
 
Growth measurements were taken for body weight, body
 
length, :ekull'length, arid skhll widtli v(see figures 9-12),
 
Mean body weight Increased steadily from 2.23 grams at day 1 to
 
12.30 grams at day 30, Mean body length increased from 3.38 cm.
 
at day 1 to 7.30 cm. at day 30, Mean skull length increased
 
from 2.4o cm. at day 1 to 3,67 cm, at day 30. , Mean skull
 
13 
i widtli increased :fro^ ;L^,p7 ^
 
^he other raorphologleal and behavioral measure^
 
ments that were "taken on each "recording day: :: These wore mean
 
:timeiof:.pccurrgnoeypf:h^^
 
of body hair and;Eifst appeaiance:o iiiatmre fur; first and ^
 
stimulus-bound vocalizations, crawling, walking, righting,
 
touch Withdrawal, visual and auditory fixation, ahd visual
 
.-and" auditory'atartle,--!- '"
 
  
 
 
 
14
 
. ' TABLE 2
 
Analysis of Variance of Amplitude: 1-10^(AV
 
Source SS df MS F
 
1 Between Treatments 111,100.24 12 9,259 35 (1/3)= 12.45*
 
2 Between Subjects 27,962.25 15 1,854.15 (2/3)= 2.51*
 
3 Residual 133,888.39 180 743.82
 
4 Total 272,950.89 207
 
:*p<;.Ol' ■ 
  
 
 
15
 
TABLE 3
 
Analysis of Variance of Amplitude; ll-20yq_V
 
Source SS df MS F
 
1 Between Treatments 47,154.42 12 3,929.35 (1/3)= 7.52*
 
2 Between Subjects 25,491,99 15 25,491.99 (2/3)= 3.25*
 
3 Residual 94,012,39 180 527.52
 
4 Total 272,950.89 207
 
*P<>01
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TABLE 4 :
 
Analysis of Variance of Amplitude: 21-3qHV
 
Source ,SS df MS F
 
1 Between Treatments 24,366.29 12 2,030.52 (1/3)=: 7.37*
 
2 Between Subjects 4,199.71 15 279,98 (2/3)- 1.02
 
3 Residual 94,052,89 180 . 275,52
 
4 Total 166,699,31 207
 
*p<,01
 
  
 
 
17'
 
TABLE 5
 
Analysis of Variance of Amplitude; 31-f;t{V
 
Source ' SS df MS F
 
1 Between Treatments 1,936.51 12 161.38 (1/3)= 3.89*
 
2 Between Subjects 530.46 15 35.36 (2/3)= 0.85 
3 Residual 7,508.13. 180 41.71 
4 Total 9,975;09 207 
*p/.oi ■ ■ ■ 
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TABLE 5
 
Analysis of Variance of Frequency: Delta
 
Source SS df MS F
 
■ 1 ■ . . ^ ­
1 Between Treatments 2,726.73 12 227,33 (1/3)= 2.19*
 
2 Between Subjects 2,255.75 15 150,38 (2/3)= 1.46
 
3 Residual 18,592.42 180 103,29
 
4 Total 23,574,90 207
 
*p<,05
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TABLE 7
 
Analysis of Variance of Freguency: Theta
 
Source SS df MS F
 
1 Between Treatments 3,885.96 12 323,91 (1/3)= 0,90
 
2 Between Subjects 32,210.54 15 2,214,04 (2/3)= 6.15*
 
3 Residual 64,755.21 180 359,75
 
4 Total 101,852,71 207
 
*p<,01
 
  
 
 
20
 
■ TABLE 8 
Analysis of Variance of Frequency: Alpha
 
Source SS df MS F
 
1 Between Treatments 4,622,40 12 385,20 (1/3)= 1.94*
 
2 Between Subjects 5,148.62 15 343.24 (2/3)= 1.73
 
3 Residual 35,749.05 180 198.61
 
4 Total 45,520,07 207
 
*P<.05
 
  
 
 
21
 
TABL,E 9
 
Analysis of Variance of Frequency: Beta
 
Source SS df MS
 
1 Between Treatments 43,623.81 12 3,635.40 (1/3)= 6.83*
 
2 Between Subjects 7,902 42 15 526.83 (2/3)= 0,99
 
3 Residual 95,819.48 180 532,33
 
4 Total 147,346.71 207
 
*P<.01' .
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: TABLE 10
 
Behavioral and Morphological Observations
 
Observation Mean Occurrence
 
Ear opening Day 11
 
Eye opening Day 18
 
First body hair Day 5
 
Mature fur Day 11
 
First vocalizations Birth
 
Stimulus-bound Day 3, ■ ■ ■
 
Vocalizations
 
Crawling Birth
 
Walhing Day 11
 
Righting Day 5
 
Touch withdrawal Day 3
 
Visual fixation Day 21
 
Auditory fixation Day 15
 
V
 
Visual startle Day 21
 
Auditory startle Day 15
 
 . .' ■ .DISCUSSION ; : . 
; The results of this study indicate t]iat the EEG
 
deveropment of the gerhir does not follow a pattern similar
 
to that reported in other rodents (Himwich, 1970). In the
 
gerbil, there were no frequency developmental trends, although
 
there were sighifleant Ghanges in frequency over time. Fre
 
quency appeared in roughly the same proportions on each day
 
sampled. Theta, the dominant rhythm in gerbils, and other
 
rodents (Himwich, 1970) remained especially stable across
 
days, in that the percentage of the total EEG occupied by
 
theta was the same for day 1 and for day 30. In the rat (Crain,
 
1952), mouse (Kobayashi et.al., 1953), and the hamster (Call­
ison et.al,, 1973) there are defined developmental changes in
 
EEG frequency. In these rodents, low frequency activity becomes
 
less abundant with increasing age, while the dominant rhythra,
 
theta, increases from birth until a stable point is reached.
 
gerbil. Low volt
 
ages incrleased in early infancy and then decreased to maturity, .
 
while high voltages followed ah inverse pattern and decreased
 
in early infancy and increased with maturity. These voltage
 
patterns do not agree with changes reported in other rodents,
 
and mammals in general (Himwich, 1970). In rats (Deza and
 
Eidelberg, 1967), mice (Kobayashi et.al,, 1953), and hamsters
 
(Callison et.al., 1973) gyerall voltage increases during infancy
 
and then declines somewhat to maturity. The voltage patterns
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found in the present study might be assoGrated with seizure
 
disorders found to be present in some gerbil cblonies (Thiessen
 
et.al^, 1968). Kaplan and Miezejeski (1972) detejanined the
 
onset of seizure activify (hig-h voltage spike and wave patterns)
 
in gerbils to occur during the fourth week postnatally, in
 
the present study, voltages significantly increased in the
 
gerbil EEG during the fourth week, although there was no
 
evidence of seizure activity. :
 
Sustained rhythmic EEG activity was pfesent in the
 
gerbil at birth, with no evidence of isoelectric activity in
 
any of the subjects studied. In comparison, isoelectric act
 
ivity was present in the hamster until day 5 (Ca11ison et.a1.,
 
1973) and in the rat until day 4 (Deza and Eidelberg, 1967)
 
and sustained rhythmic activity was not evident until day 5
 
in the hamster and days 5 to 6 in the rat. ;
 
An interesting and relevant finding in -fchis study, was
 
the correlation between EEG :development and morpholbgical and
 
behavioral development, certain behavioral and morphological
 
measurements taken on each day appeared to correspond to specific
 
EEG landmarks. The percentages of low voltage (l-10yt(V) reached
 
their peak between day 11 and day 15, which corresponded to the
 
: approximate onset of auditory responsivity (operationally defined
 
by ear opening, auditory startle, and auditory fixation). The
 
percentages Of high voltage (above IOaV) reached their peak
 
between day 18 and day 24 which corresponded to the approximate
 
onset of visual responsivity (operationally defined by eye
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opening, visual startle, and visual fixation), There was
 
also a small rise in the alpha range of frequency on day 21,
 
that corresponded;to the period of visualVresponsivity,
 
A few workers have attempted to correlate periods of
 
EEG change with critical periods in morphological and behav
 
ioral development. Meier and Peeler (1960) pointed out the
 
coincidence of eye opening, at around ten days in the cat,
 
with the initial precipitous rise in the curve of the inte
 
grated EEG (integration across all frequencies). Charles
 
and i'uller (1956), citing the work of Scott and Marston (1950),
 
felt that the most marked change in the EEG of the puppy
 
occurred at the same time that the most marked changes in
 
physical and social development occurred; that is, at the end
 
Of the third week, Meier and Berger (1965) felt that days
 
7 through 9 were critical in the development of the EEG in
 
the infant macaque. On this day, their data showed a.turning
 
point in the development of sleep patterns which was associated
 
with the onset of the startle, righting, and sensory fixation
 
.responses.O'l i/'­
V.:;v/ vAicdNCLusiON ' ■; : „ 
This experiment was designed to investigate the dev 
elopment of the EEG in the gerbil. The data from this study 
indiGate that the gerbil is born with a mature, adult-like 
EEG at birth. This is most interesting because morphological 
and behavioral measurements indicate that the gerbil is born 
an altricial animal. It lacks hair, eyes and ears are closed, 
and motor development is poor, at birth. Results are also 
indicative of a correlation between morphological and behavior 
al development and EEG landmarks. This was best exemplified 
by the EEG voltage dhanges assoGiated with the onset of vis­
ual and auditory responsivity. 
The differences in onset of electricai activity among 
precocial and altricial animals seem to reflect the capability 
of the precocial mammals such as the guinea pig (Rosen, 1971) 
and sheep (Eidelbergv et. al., 1965) to stand and feed them 
selves, and to interact with their envirormient and with mem 
bers of their'own species immediately after birth. In c6n­
trast, the altricial mammals such as the rat (Grain, 1952) 
and the hamster (Gallisoh, et. al., 1973) develop slowly post­
natally during a clearly defined neonatal period when they 
are dependent on the mother for shelter and'food. The onset 
and the pattern of maturation., of the electrical activity seem 
to relate Qntogenetically to patterns pf behavior and to the 
degree of neuronal maturatioh. The gerbil, however, does 
39 
not follow the pattern of other species and its EEG does not
 
bear a functional relationship to level of physical and behav
 
ioral maturity. These findings make the gerbil an interesting
 
and important animal for electrophysiological research.
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